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Description 

Background and Summary of the Invention: 


This invention relates to drop on demand ink 
jet printing apparatus and more particularly to a 
valve and nozzle system for such apparatus. 

Drop on demand ink jet printing apparatus op- 
erates to discharge individual droplets of ink onto a 
substrate in a predetermined pattern to be printed. 
Such apparatus incorporates an array of orifices in 
a nozzle block, a plurality of control valves, and a 
controller. The orifices are customarily arranged in 
a vertical row, and conventional ink jet printing 
apparatus has incorporated a separate valve com- 
municating with each orifice. The valves are con- 
trolled by the controller, which can be keyed by an 
operator to open and close the nozzles according 
to a programmed schedule. Thus the operator can 
establish controller instructions to cause the valves 
to operate in irregular sequences and at irregular 
intervals to control the flow of ink through the 
respective orifices to print one or a series of de- 
sired characters or symbols. 

Each orifice is designed to emit a single 
droplet of ink during each opening of its associated 
valve. The droplets, emitted according to the pro- 
grammed sequence, are directed toward a sub- 
strate where the character or symbol is printed. 
The quality of print produced by a drop on demand 
ink jet printer requires precise control over the size 
of the ink dot that impacts the substrate. Dot size 
in turn is affected by the size of an ink droplet 
discharged from a nozzle. 

It is critical in the overall design represented by 
the relationship between valve characteristics, ori- 
fice size, and ink characteristics, that the droplets 
not only be of proper size but also that the size be 
consistent because otherwise the printed charac- 
ters or symbols will be irregular in width. 

The size of a drop of ink is influenced by the 
characteristics of the valve and the orifice as well 
as by the ink specifications, most notably viscosity. 
For a given ink and a given orifice diameter, the 
duration of the open period of the valve will affect 
the size of the drop. Since this open period is very 
short for an ink jet valve, it is important that the 
cycle begin with abrupt opening and end with 
abrupt closing of the valve. 

Also, in drop on demand ink jet printing, the 
substrate is usually moving, may have a wavy 
surface causing variations in distance the ink 
droplets must travel before reaching the substrate, 
and is of varieties of cardboard compositions and 
consistencies affecting wicking of the ink, to name 
a few significant variables. Considering these vari- 
ables, it can be appreciated that great care must 
be given to a change in any of the components of 


the system. Thus, the need for uniformity and 
accuracy requires that all of the components, in- 
cluding the valve, be manufactured with precision. 
Also, since the valve is relatively expensive and 

5 must operate in a great number of short open and 
close cycles, it must retain its precision through 
many millions of cycles. 

Typically, in early ink jet printing apparatus, a 
nozzle orifice array consisted of a vertical row of 

w seven orifices coupled with seven control valves. 
Each control valve controlled the flow of ink 
through its associated orifice. An example of such 
a drop on demand ink jet printing apparatus is 
described and illustrated in U.S. patent No. 

75 4,378,564. The subject matter disclosed by that 
patent is incorporated herein by reference. 

In time, the need developed for an increased 
number of orifices. To meet this need, a larger 
number of orifices were assembled in a taller verti- 

20 cal array, and a correspondingly greater number of 
valves were incorporated, again, each nozzle orifice 
having its own control valve. The typical approach 
was to increase the number of orifices by superim- 
posing two or more orifice nozzle arrays, each 

25 array incorporating the same number of valves as 
orifices. The increased number of valves increases 
the cost of the printing apparatus. 

DE-A1 -3 337 495 shows a drop on demand ink 
jet printing system having a nozzle support, a plu- 

30 rality of nozzles, each nozzle having an orifice, a 
control valve having a chamber, an inlet valve 
communicating with the chamber and with a source 
of ink, and a plurality of outlet parts communicating 
with the chamber, and with a plurality of nozzle 

35 orifices, and a rotatably movable closure means 
disposed in the chamber and having a position 
which by virtue of parting thereon facilitates open- 
ing and closing communication simultaneously be- 
tween all the outlet parts. 

40 A factor in the operation of this equipment is 
surface tension of the ink. There is a tube connect- 
ing each valve outlet port with its associated orifice. 
When the valve closes, but for surface tension at 
the orifice opening, ink in the tube would continue 

45 to flow through the orifice and destroy the droplet. 
This surface tension, resulting from viscosity of the 
ink and the diameter of the orifice, resists the ink 
pressure upstream of the orifice. 

This surface tension at the orifice opening 

50 holds ink within the tubing between a valve and an 
orifice after the valve closes. Without the surface 
tension, upon closing of the valve upstream of the 
tubing, ink would drain from the tubing through the 
orifice. Such surface tension would be lost, for 

55 example, if the tubing upstream of the orifice was 
exposed to the atmosphere and if the strength of 
the surface tension could not counteract atmo- 
spheric pressure. Also, head pressure differentials 
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do not exist at the orifices if the tubes are unex- 
posed to atmospheric pressure. Because of the 
surface tension, the flow of ink stops immediately 
when the valve closes. When the valve opens 
again, a droplet instantly begins to form and, be- 
cause of the ink source pressure, the droplet is 
completed and discharged from the orifice in the 
short time the valve is open. 

As has been said, in order for the valve to 
maintain its precision of operation over many mil- 
lions of cycles of opening and closing, the design 
of the valve is crucial. In the conventional ink jet 
printing system, each valve is solenoid operated 
and has an ink chamber with a single inlet port and 
a single outlet port communicating with the cham- 
ber. A piston face is actuable against a valve seat 
surrounding the outlet port to open and close the 
valve. In this valve, the chamber is large enough to 
accommodate a piston head having a smaller stem 
of magnetically responsive metal so that the stem 
can function as the core of a solenoid. A compres- 
sion spring normally holds a face of the piston 
head in contact with the outlet port seat to close 
the valve. When the valve is closed, the inlet port 
remains in communication with the chamber. When 
the solenoid is energized, its magnetic field over- 
comes the strength of the compression spring and 
withdraws the piston head from the outlet port, 
allowing ink to flow from the inlet port, through the 
chamber to the outlet port. When the magnetic 
field is released, the compression spring drives the 
piston head back to close the outlet port. 

In ink jet printing done heretofore, the spacing 
between orifices has produced a printed character 
or symbol composed of essentially discrete dots of 
ink. Because of the number of them, these discrete 
dots have been acceptable in producing a readable 
character or symbol. However, the traditional ink jet 
printing apparatus has not been acceptable to print 
bar codes because of the specifications for bar 
code printing required to assure accurate reading 
of the bar codes. 

In a bar code, there are a plurality of vertical 
bars of different widths, and the blank spaces be- 
tween adjacent bars are of different widths. Bar 
codes are read by reading the widths of both the 
printed lines and of the blank spaces between 
adjacent printed lines. Thus, To read such a bar 
code accurately, the sequence of varying widths of 
printed bars and intervening spaces must be read 
accurately. Accordingly, the widths of the bar 
codes must be uniform from top to bottom within 
specification tolerances. These specification toler- 
ances are not met by the wavy side edges of lines 
that are formed by discrete printed dots produced 
by conventional ink jet printing apparatus. 


To eliminate the waves on the side edges of a 
printed line or "smooth out" the composite side 
edges of a resulting printed bar, the printed dots 
must overlap one another. The conventional way to 

5 accomplish this would be to produce a nozzle 
assembly having a large number of orifices in a 
vertical row positioned very close to one another so 
their images, after wicking, would overlap one an- 
other, and to provide a correspondingly large num- 

io ber of control valves. As conventional, each orifice 
would be under the control of an undivided valve 
connected to it. This addition of valves would add 
to the cost of the ink jet printing apparatus and to 
the volume occupied by them. 

75 In the present invention, a nozzle block has an 

array of orifices that are close enough together to 
smooth out the side edges of a printed vertical line 
or bar. For this purpose, it has been determined 
that the distance between orifice centres is sub- 

20 stantially one half the diameter of the dot as print- 
ed. For example, assuming the dots size to be 
about .040 inch (1.016mm) in diameter, the centers 
of adjacent orifices are spaced by about 0.20 inch 
(0.508mm). To produce the overlapping printed 

25 dots requires an increased number of orifices, 64 in 
the preferred embodiment. However, pursuant to 
this invention, far fewer than 64 valves are re- 
quired. 

In the valve of the present invention, there is an 

30 ink chamber. A single inlet port to the chamber 
communicates with a source of ink under predeter- 
mined pressure. There are a plurality of outlets 
ports also communicating with the chamber. A pis- 
ton is operable within the chamber to alternately 

35 simultaneously block and simultaneously unblock 
all outlet ports. Each outlet port is connected by 
tubing to an individual orifice, but since there are a 
plurality of outlet ports, a single valve controls the 
flow of ink through a corresponding plurality of 

40 orifices. Surface tension can be maintained at each 
orifice opening so that at the instant the piston 
closes the outlet ports, the flow of ink stops and, 
upon withdrawal of the piston from the outlet ports, 
ink instantly flows to all of the orifices where ink 

45 droplets are formed and discharged. 

Brief Description of the Drawings: 

Figure 1 is a top plan view of the valve with 
so parts shown in section; 

Figure 2 is a front elevation view of the valve of 

Figure 1 rotated ninety degrees; 

Figure 3 is an enlarged partial view in section 

taken along the plane of the line 3-3 of Figure 1 ; 
55 Figure 4 is a view in section taken along the 

plane of the line 4-4 of Figure 3; and 
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Figure 5 is a diagrammatic view of a nozzle 
block and an assembly of two valves with the 
block. 

Detailed Description of the Invention: 

The valve 20 of this invention has a body 22 
containing a solenoid coil 23 with suitable connec- 
tors 24 for connecting the solenoid coil to a control- 
ler (not shown) that regulates the time and duration 
of opening and closing of the valve 20. 

A chamber housing 26 is mounted on the body 
22. A valve chamber 28 is formed within the cham- 
ber housing 26 (this may be done by forming the 
chamber housing 26 of separate parts that are 
joined together). 

A piston 30 has a stem 32 of metal that is 
responsive to a magnetic field and that extends 
within the solenoid coil 23 such that energization of 
the coil 23 draws the stem 32 into the coil 23. An 
enlarged head 34 is mounted on the piston stem 
32 and generally spans the area between the trans- 
verse side walls of the chamber 28 and is slideable 
therewithin. The piston head 34 has a face 35 
formed with a hard, yet somewhat resilient, material 
such as synthetic rubber. A compression spring 36 
bears against a wall 38 of the chamber housing 26 
and against the piston head 34, constantly biasing 
the piston head 34 away from the wall 38 and 
toward an opposing wall 40 that has an inner 
surface 41. When the solenoid is energized, it 
draws the piston 34 toward the wall 38 and away 
from the wall 40 against the force of the compres- 
sion spring 36. 

An inlet tube 42 extends through the wall 40 
and has an inlet port 44 in constant communication 
with the chamber 28. Suitable metal or plastic 
tubing 46 is connected to the tube 42 and to a 
source of ink under pressure (not shown, but con- 
ventional in the art). 

A plurality of outlet tubes 48, 50, 52 and 54 
also extend through the end wall 40 of the chamber 
housing 26. The outlet tubes 48, 50, 52 and 54 
define outlet ports 56, 58, 60 and 62, respectively. 
However, the outlet tubes 48, 50, 52 and 54 project 
inwardly beyond the inner surface 41 of the wall 40 
within the chamber to locate outlet port seats 64, 
66, 68 and 70 inward of the wall surface 41. The 
outlet port seats 64, 66, 68 and 70 are all in a 
common plane parallel to the operating face 35 of 
the piston 34. 

If desired, a layer 72 of hard plastic material 
can be glued to the chamber side of the end wall 
40 to provide a backup surface against which the 
piston face 35 is stopped during closure of the 
outlet ports 56, 58, 60 and 62. It will be noted that 
the face 35 retains some resilience along with its 
toughness and that because of the resilience, the 


face 35 will yield to the projecting outlet port seats 
64, 66, 68 and 70. The hard plastic layer 72 limits 
the depth of such yielding and can add to the life 
of the piston face 35. 

5 This ink jet printing system has a nozzle block 

76 with a plurality of orifices arranged in a vertical 
row. For the purposes of illustration, only part of 
the nozzle block 76 is shown, and only some of the 
orifices 78, 80, 82, 84, 86, 88, 90 and 92 are 

io shown. In a preferred embodiment of the invention, 
there are 64 such orifices on about 0.20 inch 
(0.508mm) centers in a linear row of about 1.25 
inches (31.75mm), each orifice being about 0.005 
inch (0.127mm) in diameter. Such an array will 

is print a vertical bar about 0.040 inch (1.016mm) 
wide with minimised waves at the side edges. (For 
wider bars, the controller will be keyed to cause 
contiguous vertical lines to be printed). There are 
tube stubs 96, 98, 100, 102, 104, 106, 108 and 110 

20 communicating with the respective orifices and pro- 
jecting from the nozzle block 76. 

As shown in Figure 5, the outlet ports 48, 50, 
52 and 54 are connected by suitable tubing 114, 
116, 118 and 120 respectively, to selected ones of 

25 the tube stubs 96, 98, 100 and 102. Figure 5 shows 
that other valves like the valve 20, represented by 
a valve 122, has an inlet port 124 connected by 
suitable tubing 126 to the pressurised ink source, 
and has outlet ports 128, 130, 132 and 134 con- 

30 nected by appropriate tubing to respective ones of 
the orifice tube stubs 104, 106, 108 and 110. Thus, 
a single valve 20 controls the flow of ink through a 
plurality of the nozzle orifices, as illustrated, to the 
nozzle orifices 78, 80, 82 and 84. Likewise, a 

35 plurality of valves represented by the valves 20 and 
122 (it will be understood that there can be addi- 
tional such valves) each control the flow of ink 
through a plurality of orifices, the valve 122 control- 
ling the flow of ink through the orifices 86, 88, 90 

40 and 92 (it will likewise be understood that there 
would be additional pluralities of orifices corre- 
sponding to the additional valves). 

Operation: 

45 

The valve 20 is normally closed. In the closed 
position, the compression spring 36 will have bi- 
ased the piston head 34 away from the wall 38 and 
toward the wall 40 until the piston face 35 has 
so firmly engaged the outlet ports 64, 66, 68 and 70. 
In this position of the piston head 34, the inlet port 
44 remains open to the chamber 28, unblocked by 
the piston face 35, because it does not project 
beyond the inner surface 41 of the end wall 40. 

55 
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Because all the outlet port seats 64, 66, 68 and 
70 are in a common plane, the piston face 35 
contacts and seats against all of them simulta- 
neously. Therefore, all of the outlet ports 56, 58, 60 
and 62 are blocked simultaneously. 

Since the outlet ports 56, 58, 60 and 62 have 
corresponding lengths of tubing 114, 116, 118 and 
120, there could be leakage of ink from the asso- 
ciated orifices 78, 80, 82 or 84, respectively, if ink 
in the tubing remained exposed to atmosphere 
after closing of the ports 64, 66, 68 and 70. How- 
ever, since all of the outlet ports 64, 66, 68 and 70 
are contacted and closed simultaneously by the 
piston face 35, no such exposure to atmosphere 
occurs after closing of the valve, and therefore no 
leakage of ink occurs because the surface tension 
at the openings of the nozzles 78, 80, 82 and 84 
can overcome the pressure of the ink within the 
tubing 114, 116, 118 and 120, respectively. 

Upon energization of the solenoid coil 23, the 
piston stem 32 withdraws the piston head 34 from 
the outlet port seats 64, 66, 68 and 70, compress- 
ing the compression spring 36. This withdrawal 
occurs very rapidly and communication is instantly 
established between the outlet ports 56, 58, 60 and 
62 and the inlet port 44 through the chamber 28. 
This allows the pressurized ink to flow through the 
outlet ports 56, 58, 60 and 62 to the orifices 78, 80, 
82 and 84. The duration of opening of the valve 20 
is so established that only a single droplet can 
form and be discharged from each orifice 78, 80, 
82 and 84 prior to closing of the valve 20. This 
closing occurs by releasing the energization of the 
coil 23, allowing the compression spring 36 to 
thrust the piston face 35 back against the seats 64, 
66, 68 and 70. 

There are various changes and modifications 
which may be made to the invention as would be 
apparent to those skilled in the art. 

Claims 

1. A drop on demand ink jet printing system 
comprising a nozzle support (76), a plurality of 
nozzles supported by the nozzle support, each 
nozzle having an orifice (78-92), a plurality of 
control valves (20), each control valve having a 
chamber (28), an inlet port (44) communicating 
with the chamber and with a source of ink, a 
plurality of outlet ports (56-62) communicating 
with the chamber and with a plurality of nozzle 
orifices (78-84), and closure means operable 
between open and closed positions to open 
and close communication simultaneously be- 
tween all the outlet ports and the inlet port and 
between one and another of the outlet ports 
whereby surface tension of ink at the orifices is 
maintained when the closure means is in the 


closed position, characterised in that the clo- 
sure means comprises a piston (30) having a 
flat face (35), the outlet ports respectively hav- 
ing seats (64-70) within the chamber in a com- 

5 mon plane parallel to the piston face, means 

for moving the piston and the piston face to- 
ward the outlet port seats and for moving the 
piston and the piston face away from the outlet 
port seat for alternatively simultaneously en- 

w gaging and simultaneously disengaging the 

piston face with the outlet port seats. 

2. A system as claimed in claim 1 wherein the 
moving means comprises a compression 

75 spring (36) for biasing the piston toward the 

outlet ports seats to normally close the outlet 
ports from communication with the inlet port, 
and a solenoid (23) for withdrawing the piston 
head from the outlet port seats to open the 

20 outlet ports. 

3. A system as claimed in claim 1 or 2 wherein 
the orifices are spaced about 0.020 inch 
(0.508mm) on centres and are about 0.005 

25 inch (0.127mm) in diameter to produce printed 

dots of about 0.040 inch (1.016mm) in diam- 
eter. 

4. A system as claimed in any one of claims 1 to 
30 3 wherein there are at least 50 orifices, in a 

lineal distance of 1 .25 inches (31 .75mm). 

5. A system as claimed in any one of claims 1 to 

4 wherein there are about 64 orifices, in a 
35 lineal distance of 1 .25 inches (31 .75mm). 

6- A system as claimed in any one of claims 1 to 

5 in which a layer of plastics material (72) is 
secured in the chamber surrounding the outlet 

40 ports and against which the piston is stopped 

in closing the outlet parts. 

7. An ink jet printing apparatus having a plurality 
of orifices (78-92) for emitting ink toward a 

45 substrate, a plurality of valves (20) for regulat- 

ing the flow of ink through the orifices, and a 
controller for controlling the sequence and fre- 
quency of open cycles of the valves, each 
valve (20) comprising a valve chamber (28), 

50 inlet means (44) for communicating the cham- 

ber with a source of ink under pressure, a 
plurality of outlet ports (56-62) each for com- 
municating the chamber with an individual one 
of the orifices (78-84), and closure means op- 

55 erable by actuator means for alternately si- 

multaneously opening and simultaneously clos- 
ing communication between the inlet means 
and the outlet ports and between one and 
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another of the outlet ports, and characterised 
in that the closure means comprises a piston 
(30) having a flat face (35), the outlet ports 
respectively having seats (64-70) within the 
chamber in a common plane parallel to the 
piston face and the actuator means moves the 
piston and the piston face toward the outlet 
port seats and moves the piston and the piston 
face away from the outlet port seats for alter- 
natively simultaneously engaging and simulta- 
neously disengaging the piston face with the 
outlet port seats. 

8. An ink jet printing apparatus having a plurality 
of orifices for emitting ink toward a substrate, 
at least one valve (20) for regulating the flow of 
ink, the valve having a fluid chamber (28), an 
inlet port (44) communicating with the chamber 
and with a source of ink under pressure, a 
plurality of outlet ports (56-62) each commu- 
nicating with an orifice (78-84), an actuator 
within the chamber movable between blocking 
and unblocking positions, the actuator having a 
wall means (34, 35) for simultaneously bloc- 
king the outlet ports when the actuator is in the 
blocking position and for simultaneously un- 
blocking the outlet ports when the actuator is 
in the unblocking position, and means for se- 
lectively moving the actuator between the bloc- 
king and unblocking positions characterised in 
that the wall means is provided by a piston 
(30) having a flat face (35), the outlet ports 
respectively having seats (64-70) within the 
chamber in a common plane parallel to the 
piston face and the means for moving actuator 
thereby moves the piston face toward the out- 
let port seats and moves the piston face away 
from the outlet port seats for alternatively si- 
multaneously engaging and simultaneously 
disengaging the piston face with the outlet port 
seats. 

9. Apparatus as claimed in claim 8 wherein there 
are at least three outlet ports. 

10. Apparatus as claimed in claim 8 wherein there 
are at least four outlet ports. 

11. Apparatus as claimed in any one of claims 7 to 
10 in which a layer of plastics material 72 is 
secured in the chamber surrounding the outlet 
ports and against which the piston is stopped 
in closing the outlet parts. 


Revendlcations 

1- Systeme d'impression par jet d'une goutte 
d'encre a la demande comportant un support 

5 de nez (76), une plurality de nez ported par 

ledit support, chaque nez ayant un orifice (78, 
92), une pluralite de vannes de commande 
(20), chaque vanne ayant une chambre (28), 
un orifice d'entree (44) communicant avec ladi- 

w te chambre et avec une source d'encre, une 

pluralite d'orifices de sortie (56-62) communi- 
cant avec ladite chambre et avec une pluralite* 
d'orifices de nez (78, 84), et des moyens d'ob- 
turation qu'on peut faire fonctionner entre une 

75 position d'ouverture et une position de ferme- 

ture afin d*6tablir ou de couper simultan^ment 
la communication entre tous les orifices de 
sortie et Porifice d'entree et entre chacun des 
orifices de sortie et tous les autres, la tension 

20 de surface de I'encre aux orifices etant mainte- 

nue lorsque les moyens d'obturation sont en 
position fermee, caracterise en ce que lesdits 
moyens d'obturation comportent un piston (30) 
comprenant une face plane (35), les orifices de 

25 sortie ayant respectivement chacun un siege 

(64-70) dispose a I'interieur de la chambre, 
tous ces sieges 6tant situ^s dans un me me 
plan parallele a la face du piston, un moyen 
pour deplacer le piston et la face du piston 

30 vers les sieges des orifices de sortie et pour 

Eloigner le piston et la face du piston des 
sieges des orifices de sortie pour alternative- 
ment mettre simultan^ment en prise et d6ga- 
ger en me me temps ladite face du piston et 

35 tous les sieges des orifices de sortie. 

2. Systeme selon la revendication 1, caracterise 
en ce que les moyens de deplacement com- 
portent un ressort de compression (36) pour 

40 repousser le piston vers les sieges des orifices 

de sortie en vue de couper normalement la 
communication entre lesdits orifices de sortie 
et I'orifice d'entree, et un sol^noVde (23) pour 
retirer la tete du piston des sieges des orifices 

45 de sortie afin d'ouvrir lesdits orifices de sortie. 

3. Systeme selon Tune quelconque des revendi- 
cations 1 ou 2, caracterise en ce que les 
centres des orifices sont espaces d'envtron 

so 0,020 pouces (0,508 mm) et ont environ 0,005 

pouces (0,127 mm) de diametre afin de pro- 
duce des points imprimes d'environ 0,040 pou- 
ces (1,016 mm) de diametre. 

55 4. Systeme selon Tune quelconque des revendi- 
cations 1 a 3, caracteYise* en ce qu'il y a au 
moins 50 orifices sur une distance liniaire de 
1,25 pouces (31,75 mm). 
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5. Systeme selon Tune quelconque des revendi- 
cations 1 & 4, caracteVise* en ce qu*it y a autour 
de 64 orifices sur une distance lin^aire de 1 ,25 
pouces (31 ,75 mm). 

6. Systeme selon Tune quelconque des revendi- 
cations 1 a 5, caracterise en ce qu'une couche 
de matiere plastique (72) est fixee dans la 
chambre autour des orifices de sortie et contre 
laquelle le piston vient buter lorsqu'il ferme les 
orifices de sortie. 

7. Imprimante a jet d'encre ayant une plurality 
d'orifices (78-92) pour §mettre de I'encre vers 
un support, une plurality de vannes (20) pour 
rSgler le d£bit d'encre a travers les orifices, et 
un systeme de controle pour controler la se- 
quence et la frequence des cycles d'ouverture 
des vannes, chaque vanne (20) comportant 
une chambre (28), des moyens d'entree (44) 
pour faire communiquer la chambre avec une 
source d'encre sous pression, une plurality 
d'orifices de sortie (56-62) dont chacun fait 
communiquer la chambre avec Tun des orifi- 
ces (78-84), et des moyens d'obturation ma- 
noeuvrables par des moyens d'actionnement 
afin d'6tablir simultan£ment et alternativement 
I'ouverture et la fermeture entre les moyens 
d'entree et les orifices de sortie et entre cha- 
cun des orifices de sortie et tous les autres, 
caractdrisde en ce que les moyens de ferme- 
ture com portent un piston (30) ayant une face 
plate (35), les orifices de sortie ayant respecti- 
vement des sieges (64-70) disposes a I'inte- 
rieur de la chambre, tous ces sieges etant 
situes dans un meme plan parallele a ta face 
du piston, les moyens d'actionnement depla- 
gant le piston et la face dudit piston vers les 
sieges des orifices de sortie et eloignant le 
piston et la face dudit piston desdits sieges 
des orifices de sortie afin de mettre simultanS- 
ment en prise et de d£gager simultan£ment la 
face du piston avec tous les sieges des orifi- 
ces de sortie. 

8. Imprimante a jet d'encre ayant une plurality 
d'orifices pour 6mettre de I'encre vers un sup- 
port, au moins une vanne (20) pour nSgler le 
debit d'encre, ladite vanne ayant une chambre 
a fluide (28), un orifice d'entree (44) en com- 
munication avec cette chambre et avec une 
source d'encre sous pression, une pluralite 
d'orifices de sortie (56-62) chacun communi- 
quant avec un orifice (78-84), un dispositif 
d'actionnement interne a la chambre pouvant 
se d€placer entre des positions de blocage et 
de d^blocage, ledit dispositif comportant une 
paroi (34, 35) pour fermer simultane*ment tous 


les orifices de sortie lorsque ledit dispositif est 
en position de blocage et pour ouvrir simulta- 
n^ment tous les orifices de sortie lorsque ledit 
dispositif est en position libre et des moyens 

5 pour d§placer a volonte* ledit dispositif entre 

les positions de blocage et de deblocage, ca- 
racterise e en ce que la paroi est realises par 
un piston (30) ayant une face plane (35), les 
orifices de sortie 6tant respectivement pourvus 

to chacun d'un siege (64-70) interne a la cham- 

bre et lesdits sieges etant tous situes dans un 
meme plan parallele a la face du piston, et en 
ce que les moyens pour d£placer le dispositif 
d'actionnement de"placent ainsi la face du pis- 

75 ton vers les sieges des orifices de sortie et 

£loignent cette face du piston desdits sieges 
pour alternativement mettre simultane'ment en 
prise et d£gager ladite face du piston avec 
lesdits sieges des orifices de sortie. 

20 

9. Imprimante selon la revendication 8, caracteri- 
see en ce qu'il y a au moins trois orifices de 
sortie. 

25 10. Imprimante selon la revendication 8, caracteri- 
see en ce qu'il y a au moins quatre orifices de 
sortie. 

11- Imprimante selon I'une quelconque des reven- 
30 dications 7 a 10, caracte>is£e en ce qu'une 

couche de matiere plastique (72) est fixee 
dans la chambre autour des orifices de sortie 
contre laquelle le piston vient buter lorsqu'il 
ferme lesdits orifices de sortie. 

35 

Patentanspruche 

1. Tintenstrahldrucksystem, das dazu ausgelegt 
ist, auf Anforderung einen Tropfen abzugeben, 

40 mit einem Dusentrager (76), einer Mehrzahl 

von durch den DOsentrager getragenen DOsen, 
wobei jede DQse eine Offnung (78 bis 92) 
aufweist, einer Mehrzahl von Steuerventilen 
(20), wobei jedem Steuerventil eine Kammer 

45 (28) zugeordnet ist, sowie eine Einla/Joffnung 

(44), die mit der Kammer und mit einer Tinten- 
quelle kommuniziert, einer Mehrzahl von Aus- 
laBoffnungen (56 bis 62), die mit der Kammer 
und mit einer Mehrzahl von Dusenoffnungen 

so (78 bis 84) kommunizieren, und einer Ver- 

schlu/teinrichtung, die zwischen Durchgangs- 
und Verschluflstellungen verstellbar ist, urn 
gleichzeitig die Kommunikation zwischen samt- 
lichen der Ausla/Joffnungen und der Einlatfdff- 

55 nung und zwischen den AuslaJ36ffnungen un- 

tereinander freizugeben, wodurch die Tinten- 
oberflachenspannung an den Offnungen auf- 
rechterhalten bleibt, wenn sich die Verschlu0- 
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einrichtung in der Verschluflstellung befindet, 
dadurch gekennzeichnet, 
da/3 die Verschlufleinrichtung einen Kolben (30) 
umfaflt, der eine ebene Flache (35) aufweist, 
wobei die Auslafloffnungen jeweils Sitze (64 
bis 70) innerhalb der Kammer in einer gemein- 
samen Ebene parallel zu der Kolbenflache auf- 
weisen, eine Einrichtung zum Bewegen des 
Kolbens und der Kolbenflache gegen die Aus- 
lafloffnungssitze und zum Bewegen des Kol- 
bens und der Kolbenflache weg von dem Aus- 
lafloffnungssitz, um die Kolbenflache mit den 
Auslafloffnungssitzen alternativ gleichzeitig in 
Eingriff und gleichzeitig ausser Eingriff zu brin- 
gen. 

2. System nach Anspruch 1 , 

bei dem die Bewegungseinrichtung eine 
Druckfeder (36) zum Vorspannen des Kolbens 
gegen die AuslaJ36ffnungssitze umfaflt, um 
eine Kommunikation der Auslafloffnungen mit 
der Einlaflbffnung normaierweise zu unterbin- 
den und ein Solenoid (23) zum Abziehen des 
Kolbenkopfes von den Ausgangsoffnungssit- 
zen, um die Auslafloffnungen freizugeben. 

3. System nach Anspruch 1 oder 2, 

bei dem die Offnungen mit Bezug auf die 
Zentren um etwa 0,020" (0,508 mm) voneinan- 
der beabstandet sind und einen Durchmesser 
von etwa 0,005" (0,127 mm) aufweisen, um 
Druckpunkte mit einem Durchmesser von etwa 
0,040" (1,016 mm) zu erzeugen. 

4. System nach einem der Anspruche 1 bis 3, 
bei dem wenigstens 50 Offnungen in einem 
geradlinigen Abstand von 1,25" (31,75 mm) 
vorgesehen sind. 

5. System nach einem der Anspruche 1 bis 4, 
bei dem etwa 64 Offnungen mit einem linearen 
Abstand von 1,25" (31,75 mm) vorgesehen 
sind. 

6. System nach einem der Anspruche 1 bis 5, 
bei dem eine Schicht aus Kunststoff material 
(72) in der Kammer, die Auslafloffnungen um- 
schlieflend, befestigt ist, wobei der Kolben 
beim Verschlieflen der Auslafloffnungen gegen 
dieses Material in Haltelage kommt. 

7. Tintenstrahldruckvorrichtung mit einer Mehr- 
zahl von Offnungen (78 bis 92) zum Ausstoflen 
von Tinte gegen ein Substrat, einer Mehrzahl 
von Ventilen (20) zum Einstellen des Tintenflu- 
fles durch die Offnungen und einer Steuerein- 
richtung zum Steuern der Sequenz und der 
Frequenz der Offnungszyklen der Ventile, wo- 


bei jedes Ventil (20) eine Ventilkammer (28) 
umfaflt, eine Einlafleinrichtung (44) zum Uber- 
tragungsverbinden der Kammer mit einer unter 
Druck stehenden Tintenquelle, einer Mehrzahl 

5 von Auslafloffnungen (56 bis 62), von denen 

jede die Kammer in Ubertragungsverbindung 
mit einer einzelnen der Offnungen (78 bis 84) 
zu bringen vermag und einer durch eine Beta- 
tigungseinrichtung betriebenen Verschluflein- 

70 richtung zum alternativen gleichzeitigen Zulas- 

sen und gleichzeitigen Unterbinden der Uber- 
tragungsverbindung zwischen der Einlaflein- 
richtung und den Auslafloffnungen sowie zwi- 
schen den Auslafloffnungen untereinander, 

75 dadurch gekennzeichnet, 

dafl die Verschlufleinrichtung einen Kolben (30) 
umfaflt, der eine ebene Flache (35) aufweist, 
wobei die Auslafloffnungen jeweils Sitze (64 
bis 70) innerhalb der Kammer in einer gemein- 

20 samen Ebene parallel zu der Kolbenflache auf- 

weisen, und die Betatigungseinrichtung den 
Kolben und die Kolbenflache gegen die Aus- 
lafloffnungssitze bewegt sowie weg von den 
Auslafloffnungssitzen bewegt, um die Kolben- 

25 flache mit den Auslafloffnungssitzen alternativ 

gleichzeitig in Eingriff und gleichzeitig ausser 
Eingriff zu bringen. 

8. Tintenstrahldruckvorrichtung mit einer Vielzahl 

30 von Offnungen zum Ausstoflen von Tinte ge- 

gen ein Substrat, wenigstens einem Ventil (20) 
zum Einstellen des Tintenflufles, wobei das 
Ventil eine Fluidkammer (28) aufweist, einer 
Einlafloffnung (44), die in Ubertragungsverbin- 

35 dung mit der Kammer und mit einer unter 

Druck stehenden Tintenquelle steht, einer 
Mehrzahl von Auslafloffnungen (56 bis 62), von 
denen jede mit einer Offnung (78 bis 84) in 
Obertragungsverbindung steht, einer Betati- 

40 gungseinrichtung innerhalb der Kammer, die 

zwischen einer Blockier- und Freigabestellung 
bewegbar ist, wobei die Betatigungseinrichtung 
eine Wandeinrichtung (34,35) zum gleichzeiti- 
gen Blockieren der Auslafloffnungen aufweist, 

45 wenn die Betatigungseinrichtung sich in der 

Blockierstellung befindet und zum gleichzeiti- 
gen Freigeben der Auslafloffnungen, wenn sich 
die Betatigungseinrichtung in der Freigabestel- 
lung befindet und Einrichtungen zum wahlwei- 

50 sen Bewegen der Betatigungseinrichtung zwi- 

schen den Blockier- und Freigabestellungen, 
dadurch gekennzeichnet, 
dafl die Wandeinrichtung mit einem Kolben 
(30) versehen ist, der eine ebene Flache (35) 

55 aufweist, wobei die Auslafloffnungen jeweils 

Sitze (64 bis 70) innerhalb der Kammer in 
einer gemeinsamen Ebene parallel zu der Kol- 
benflache aufweisen, und wobei die Einrich- 
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tung zum Bewegen der Betatigungseinrichtung 
dadurch die Kolbenflache gegen die Ausiafloff- 
nungssitze sowie von den AuslaBoffnungssit- 
zen weg bewegt, urn die Kolbenflache mit den 
AuslajSoffnungssitzen alternativ gleichzeitig in 5 
Eingriff und gleichzeitig auBer Eingriff bringt. 

9. Vorrichtung nach Anspruch 8, 

bei der zumindest drei Ausla/Joffnungen vorge- 
sehen sind. t io 

10. Vorrichtung nach Anspruch 8, 

bei der wenigstens vier Auslafidffnungen vor- 
gesehen sind. 


11. Vorrichtung nach einem der Ansprtiche 7 bis 
10, 

bei der eine Schicht aus Kunststoffmaterial 
(72) in der Karnmer, die Auslafloffnungen um- 
schlieBend, befestigt ist, wobei der Kolben 
beim VerschlieCen der AuslaBoffnungen gegen 
dieses Material in Haltelage kommt. 
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